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THE EFFECT OF A PRCGRESSIVE WEIGHT TRAINIID PRCDRAM 
FOR COLLIDE WCMEN ON SELECTED BASKETBALL SKILLS 
Abstract 
KAREN M. KABERNA 
Under the supervision of Professor Glenn E. Robinson 
The purpose of this investigation was to determine the effects 
of a progressive weight training program for college freshman women, 
upon accuracy of shooting_tne one-hand set shot and the accuracy and 
speed of executing the chest pass in basketball. Strength of the 
upper arms and shoulder girdle was also investigated. 
Thirty-three students were selected randomly from volunteers 
of the freshman women enrolled in the freshman physical education 
program at South Dakota State University. Two groups were equated 
by a strength test designed by the writer, and randomly placed in 
an experimental or control group. 
The experimental group participated in a five-week progressive 
weight training program. The weight training program consisted of' 
two exercises on a commercial device. Each subject selected a re­
sistance (weight) as their initial weight and the program consisted 
of 3 sets with a four-four-two repetitio� 
Initial and final tests were administered to both groups to 
determine strength measurements, accuracy of the front shot, side 
shot, and accuracy and speed of the chest pass. 
From this study the following conclusions were drawn: 
1. The weight training progrcun as _employed in this study 
appeared to be an effective method of i'ncreasing 
strength to the upper arms and the shoulder girdle. 
There was a significant gain in strength for the 
experimental group over the control group. 
2. The gain in strength had no significant effect upon 
the accuracy of the one-hand set shot or the chest pass. 
3. The gain in strength had no significant effect upon the 
total performance_ time of the chest pass. 
4. The gain i� strength had a significant effect upon the 
release time of the ball. 
5. The gain in strength had no significant effect upon the 
true speed of the ball for the experimental group. 
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CHAPTER I 
THE PROBLEM, LIMITATIONS' AND DEFINrrIONS OF TERMS USED 
Physical educators are continually searching for ways to 
improve.teaching techniques and methods in physical education. By 
using different methods in the teaching of physical education, it 
1 
is hoped that satisfying re�ults may be achieved by the participants. 
According to Thorndike's "Law of Effect," people tend to 
repeat experiences that are satisfying and tend not to repeat ex­
periences that are not satisfying.1 
In relating this law to physical education, it appears that 
participants who are unable to perform a physical skill because they· 
lack sufficient strength or who earlier in life haye developed poor 
-movement patterns, as a result of insufficient strength, may become 
discouraged and discontinue participation in a particular activity. 
There is evidence which indicates that strength is a most 
valuable asset to the individual in performing skills of a complex 
nature. Taylor stated: 
Frequently with women, inadequate strength and in­
sufficient power of endurance was the fundamental causes 
of poor style. Time is often wasted in practicing a 
technique which is too difficult for the muscles to 
perfonn correct1y.2 
lBryant J. Cratty, Movement Behavior and Motor Learning 
(Philadelphia.: Lea and Febiger, 1964), p. 217. 
2Eric Taylor, Training Ylith Weights (London: John Murray 
Publishers, 1962), p. 142. 
2 
If performance can be improved by providing a strength program 
before specific skills are taught, the participant may experience 
greater satisfaction from the activity, thus developing enthusiasm 
for the activity. If enthusiasm is a resulting factor, interest in 
the activity may be generated. 
It is the vn-iter's opinion that girls just beginning to play 
basketball, engaging in tumb�ing, or any sport that requires a certain 
degree of strength, would.find the activity more satisfying and inter­
esting if the skills required could be performed without excessive 
physical fatigue. 
In observing girls as they engage in beginning basketball 
skills practice, it is noticed that frequently beginners, using the 
one-hand set shot, tend to lunge their body weight in an attempt to 
make a basket. The use of this awkward movement of the body in 
shooting reduces accuracy in that they start the shot from below 
the waist and push all the way up until they release the ball. 
This study was an attempt to investigate the effects strength 
has on accuracy of the one-hand set shot, and accuracy and speed of 
· movement in chest passing the basketball. 
I. THE PROBLEM 
Statement of the problem. The purpose of this study was to 
determine the effects of a progressive weight training,program for 
college freshman women, upon accuracy of shooting the one-hand set 
shot and the accuracy and speed of executing the chest pass in 
basketball. Strength of the upper arms and shoulder girdle was 
also investigated. 
3 
Importance of the study •. A search of the literature revealed 
limited studies in the area of strength in relation to either 
accuracy of a basketball one-hand set shot or accuracy and speed of 
the basketball in the execution of the chest pass of women. 
If strength is a factor, an increase of strength might permit 
the subject to shoot baskets with more ease and to throw with greater 
accuracy. Research completed at Texas Technological College by 
Coppedge indicated that an improvement of strength resulting from 
weight training increased basketball shooting accuracy at 25 feet 
for men.3 
II. LIMITATIONS OF THE STUDY 
1. This study was limited to 34 volunteer freshman female students 
enrolled at South Dakota State University. 
2. Physical education major students were not eligible for the 
study. 
3. The subjects of the study did not participate in basketball 
activities in physical education classes, extramural, and 
Women's Recreational Association. 
3Norman Coppedge, "The Effects of Strength on the Accuracy of 
Basketball Shooting" (unpublished Master's thesis, Tex.as Technological 
College, Lubbock, 1967), p. 28. 
4. The study was limited to subjects with little or no basketball 
experience. 
4 
5. The subjects were not enrolled in any strenuous activity classes, 
such as, tumbling, gymnast�cs, or body mechanics during the study. 
6. The subjects had not enrolle.d in basketball or strenuous activity 
classes during the preceding semester. 
?. The weight training per�od consisted of 15 training periods over 
a 5-week period. 
8. During the 5-.reek training period no limitations were placed on 
th� subjects as to the amount of normal activity in which they 
could engage. 
9. The experimental and the control groups continued participation 
in their physical education basic instruction. 
III. DEFINITIONS OF TERMS USED 
Strength: Muscular strength as defined by Mathews is "the force that 
a muscle or group of muscles can exert against a re­
sistance in one maximum effort. "4 
Accuracy: State or quality of being accurate; freedom from mistakes 
or error.5 
4nonaJ.d K. Mathews, Measurement in Physical Education (Phila­
delphia: W. B. Saunders Company, 1968), p. 5. 
5willirun Allan Neilson, ed., Webster's New International 
Dictionary of the E!:!tli h Language (Springfield, Massachusetts: 
G & C Merriarn Co. ,1959}-; Second edition, p. 17. 
5 
Weight Training: The activity where weight resistance is used to 
condition the muscles to increase strength and power for 
application to some other spprt. 6 
Skill: 
Warm-up: 
An act requiring some degree of neuromuscular coordination 
and dexterity; also the ability to perform tasks requiring 
these qualities.7 
A group of exercises used to stimulate general body 
circulation. 
Total Performance Time: The total time required for an individual 
to begin a response to a stimulus until the basketball 
contacts the target. 
Release Time: The time required for an individual to begin a 
response to a stimulus until the release of the basket­
ball from the fingers. 
True Throwing Speed: Difference between total performance ti.me and 
release time. 
6aene Hooks, Application of Weight Training to Athletics 
(Englewood Cliffs, New Jersey: Prentice Hall, Inc. , 1962), p. 19. 
7Perry Johnson, Wynn Fupdyke, Donald Slotberg, Maryellen 
Schaefer, Physical Education=� Problem-S?lving Approach to Health 
_.AD,g Fitness (Chicago: Holt Rinehart, and Winston, Inc. , 1966), 
p. 465. 
6 
CHAPTER II 
REVIEW OF RELATED LITERATlJRE 
I. INTRODUCTION 
A search of the literature revealed a limited number of 
studies of progressive weight training in relationship to strength 
and the correlation between accuracy and speed of basketball shoot­
ing with strength of the upper arm and shoulder muscles of women. 
The writer investigated studies concerning strength of the 
upper arm and shoulder girdle muscles in relation to the accuracy 
of basketball shooting of men and has applied the impD.cations to 
this study. 
In discussing the strength factor;· Hooks implied that the 
importance of strength in athletics is definite and coaches and 
physical educators have recognized the importance or strength in 
their teams. Many popular sports demand strength for success but, 
because of the nature of the sport, ·do little to develop it.8 
Larson investigated the effect of a progressive weight 
training program on arm and leg strength, resting heart rate, body 
adipose tissue, and selected body measurements of college freshman 
8Hooks, .212• cit. , p. 4. 
7 
women. This study indica ed that there was an increase in strength 
development resulting from a progressive weight. traini.ng program. 9 
As stated previously, Taylor believed that inadequate 
strength and insufficient powers of endurance were the fundamental 
causes of poor style. Taylor went on to say: 
Initially, women tend to have a relatively lower 
level of muscle strength than men. They therefore have 
a greater need for spec�fic exercises for muscular 
development and weight training has proved to be the 
most effective means to that end. 
Taylor indicated that weight lifting programs have proven 
effective for men and could be just as effective for women if adjust­
ments were made to suit each individua1. 1
0 
Taylor commented: 
Movement by movement, there is little difference between 
a man's performance and that of a woman in the same athletic 
event. The mechanics of the muscle action in putting the 
shot, for ex.ample, are the same for a man as for a woman. 11 
A study completed by Whitley and Smith concerning the infl�­
ence of three different training programs in strength and speed of 
a limb movement supported the position that, regardless of.the type 
of strengthening exercise used, increasing the strength of the 
9vicky L. Larson, "The Effect of a Progressive Weight Training 
Program on Arm and Leg Strength, Resting Heart Rate, Body Adipose 
Tissue, and Selected Body Measurements of College Freshman Women" 
(unpublished Master's thesis, South Dakot·a State University, Brookings, 
1967). 
lOTaylor, loc. cit. 
llibid. 
muscles involved in a specific movement makes it possible for an 
individual to execute a faster limb movement.12 
Colgate studied the effects of qrm strength upon arm speed. 
8 
There was a positive relationship between initial speed of mova�ent 
time of the arm against a 5-pound resistance. A sign:i.ficant in­
crease in shoulder strength in the test position was accompanied by 
a significant increase again�t a 5-pound resistance in that position. 13 
Hairabedian invest'igated weight training in relation to 
strength and speed of movement. He concluded that increased strength 
appeared to be related to a significant increase in speed of move­
ment.14 
Rasch studied the relationship of static arm strength to 
speed of arm movement. Speed of mova�ent was meas�red by a contact 
.chronoscope, and strength was measured by pull excited against a 
spring balance. The investigator found that an insignificant corre­
lation coefficient existed between static strength and speed of 
12Ji.m Wnitley and Leon Smith, "Influence of Three Different 
Training Programs on Strength and Speed of a Limb, " Research 
Quarterly, 37:142, March, 1966. 
13John Colgate, "Arm Strength Relative to Arm Speed," 
Research Quarterly, 37: 21, March, 1966. 
l4Ara Hairabedian, uweight Training in Relation to-Strength 
and Speed of Movement�' (unpublished Master's thesis, Pennsylvania 
State University, University Park, 1952). 
.,_ movement and therefore concluded that strength and speed were not 
related.15 
9 
Baer determined the effects of static and dynamc strength 
training on strength, work capacity, and reaction time. Sixty­
three subjects participated in the training program. An electronic 
device was used to measure reaction time and a strain gauge was 
employed to measure the work. 
The results showed that strength training improved work 
capacity, reaction time, and strength. It was concluded that weight 
training was effective for increasing performance in strength ., work 
capacity, and reaction time.16 
Up to this time, very few studies have been conducted in 
which an attempt has been made to determine the value of strength 
as a predictor of the athletic ability of women. Using 64 college 
students at the University of Wichita, Hinton and Rarick calculated 
the cor1elation between Rogers' test and the Cubberley and Cozen 
test of basketball achievement. The results showed the correlation 
of .550 between basketball achievement and ann strength. This was 
found to be the highest correlation between any two variables. It 
15Philip J ., Rasch, "Relationship of Arm Strength, Weight and 
Length of Speed of Arm Movement, 11 Research Quarterly, 25 :332, 
October, 1954. 
16Adrian D. Baer Jerome W. Gerten, and Barbara M. Robertson, 
"Effect of Various Exer�ise Programs on Isometric Tension, Endurance, 
and Reaction Time -in the Human, 11 Archives of Physical Medicine and 
Rehabilitation, 36:498, July, 1955. 
10 
was �oncluded by the investigators that strength of the arms plays 
a greater part in the acquiring of basketball skills than would 
ordinarily be thought. 17 
The relationship between strength and power as factors 
influencing the athletic perfo:rm
.
ance of college women was studied 
by Carpenter. This study indicated that if girls desire to acquire 
athletic proficiency, they �hould concentrate upon developing the 
requisite strength, speed and skill necessary to the performance 
18 of the athletic event in which .they are going to perform. 
Hooks stated: 
Numberous experiments have been conducted concerning weight 
lifting and basketball skills, and in instances where sensible 
weight training programs were conducted, the �nproved strength 
had no effect on shooting accuracy; in fact, it resulted in 
improved jumping and rebou.nding. 
Hooks further indicated that the basic skills, such as 
dribbling, faking, pivoting, passing and guarding require an average 
amount.of strength for basketball success. 19 
The most important fundamental skill of basketball is shooting. 
As Hooks further commented: 
17Evelyn A. Hinton and Lawrence Rarick, "The Correlation of 
Rogers' Test of Physical Capacity and the Cubberley and Cozens 
Measurement of Achievement in Basketball, " Research Quarterly, 11: 58, 
October, 1940. 
18Aileen Ca.rpente:r, "Strength, Power and Femininity as Factors 
Influencing the Athletic Performance of College Women," Research 
Quarterly, 9: 125, May, 1938. 
19Hooks, .9.E.· cit., pp. 136-137 • 
The stronger, more powerful players very often neverthe­
less make the shot good . Therefore, the best scorers in 
basketball not only can jump high and shoot accurately, but 
have weight to maintain a good court position and strength 
to put the ball in the basket even ,rrhen foulect. 20 
11 
A study was completed at Arizona State University by McHaney 
on the development of shoulder and arm strength and its effect upon 
accuracy of long distance shooting in girls basketball. 
Forty-five college wo�en were equated into three groups on 
the basis of the Knox Basketball Test and a test of shooting 
accuracy. One group participated in a shoulder strength development 
program; another group had a general strength development program; 
the third group served as a control group. Both experimental groups 
improved their accuracy while the control group r egressed slightly, · 
but the mean differences were not significant.21 
Clifton studied the effect of weight training for men upon 
accuracy in �hooting basketball field goals. The results from data 
showed that participation in a weight training program did not influ­
ence the accuracy of basketball players in the shooting of field 
goals. 22 
20Ibid. , p. 138.  
21J eannine McHaney, 11 The Development of Shoulder and Arm 
Strength and its Effect Upon Accuracy of Long Distance Shooting in 
Girls Basketball"  (unpublished Master ' s  thesis, A rizona State 
University, Tempe, 1966 ) • 
22Robert Clifton "Effect of Weight Training . Upon Accuracy 
in Shooting Field .Goals ' in Baske�ball" �un�ublished Master's thesis, 
State University of Iowa , Iowa City, 19J5) . 
Hooks stated: 
Much has been said about the need for strength in the 
anns and shoulder to maintain control of the ball. No 
specific muscles groups are indicat�d in this area, how­
ever, because all of the muscles must be well developed 
in order to steady the arms for accurate shooting . The 
extensors of the arms and shoulders actually carry the 
ball high for the shot, but arm flexors furnish the force 
to bring down a rebound and control it afterwards. 
General muscular development in arms and shoulders is 
therefore necessary.23 
12 
The importance of strength of the arm and shoulder girdle in 
relation to basketball shooting was studied by Opperman. 
One hundred and seventy-one subjects from eight high schools 
in Franklin County, Iowa, were used in this study. The groups were 
composed of both boys and girls. Strength tests taken were the grip 
strength and push and pull strength as determined by a dynamometer . 
F,a.ch subject, using a two-hand set shot, took a total of ninety 
shots at distances of 10, 15 and 20 feet from the basket. Accuracy 
was determined by the number of baskets made. Arm and shoulder 
strength was found to have no significant correlation to shooting 
ability. The investigator concluded that shoulder girdle and am. 
strength were not related to shooting accuracy . The girls in the 
non-player group on the average were apparently slightly less strong 
than the basketball players. At the twenty-foot distance, the 
23Hooks, .2.E .  cit. , p .  14.0 .  
• 
13 
non-player group seemed to be past the point where they were strong 
enough to get the ball to the basket without undue effort. 24 
The effect of strength on the accuracy of basketball shooting 
was investigated by Coppedge and the results of this study indicated 
that the iinprovement of strength. resulting from weight training in­
creased basketball shooting accuracy at 25 feet ; however, at 15 and 
20 feet shooting accuracy due to weight training was not noticeably 
improved with men. 25 
Along with coordination .and skill, optimum strength and 
endurance are important to improve one ' s  skill at basketball. In 
basketball, jumping and shooting require strength to perform; also 
endurance plays an important factor. 26 
Allen investigated the relationship of strength and fatigue 
to accuracy in shooting free - throws in basketball. His results 
revealed that a fatigued player who had participated in a weight 
training program was more accurate in shooting free throws than was 
a fatigued player who had not participated in such a program. 27 
24Frank Opperman, "A Study of Shoulder Strength Relating to 
Basket Shooting" (unpublished Master's thesis, State University of 
Iowa, Iowa City, 1948 ) . 
25coppedge, lo�. cit. 
26John Bunn, ttBasketball, 1 1  Weight ·Training in Sports and 
Physical Education (Washington ; D. C. : American Association for 
Health and Recreation, 1962 ) , p. 63 . 
. 27Frank E. Allen 1 1 The Relationship of Strengt
h and Fatigue 
to A ccuracy in Shooting ' Free Throws in Basketball '.' ( unpublished 
Master ' s  thesis, State University of Iowa, Iowa. City, 1954).  
2 1 8 9 9 3  \ � '• ._- 0 l f, """ •  ' ✓ · � ' .  
Schaafs:ma has written concerning the chest pass : 
The chest pass, though widely employed because of 
the control which can be developed with it, has 
limitations. For most women, because of lack of arm 
and shoulder strength , its use is restricted to under 
twelve to fifteen feet. If this pass is used at the end of 
a dribble or while on the move, more power can be expected 
as a result of the added momentum thereby made available . 28 
The chest pass is considered one of the most difficult 
passes for girls to perform, - especially if they have small hands 
and if they lack strength .• 29 
II. SUMMARY 
14 
In the writer ' s  opinion a review of the literature, in essence, 
indicated agreement that strength was an important factor in sports, 
and an increase in strength had a positive effect on an increase in 
speed of movement. T'nere seemed to be an overall agreement that _ ------
weight training was effective for increasing performance in strength. -- - - ---- - - - --
Also, an increase in strength enabled the basketball player to shoot 
with more ease . None of the studies showed adverse effects of weight 
training on shooting accuracy. 
28Frances Schaafsma , Women Basketball (Dubuque, Iowa: Win. C. 
Brown Company Publishers, 1966). 
29nonna Miller and Katherine Ley , Individual and Te2JJ1 Sports 
for Women (Englewood Cliffs , New J ersey: Prentice-Hall, Inc . ,  1958 ) , 
�306. 
15 
CHAPTER III 
PROCEDURE FOR OBTAINIKG DATA 
I .  INTRODUCTION 
The subj ects, the explanation of the initial and final test, 
testing procedures and the description of the training program are 
presented in this chapter. 
II . SUBJECTS 
Subj ects selected for this study were freshman female 
volunteer students enrolled in the basic instruction program of 
physical education at South Dakota State University during the spring 
of the 1967-1968 school year. 
After considering the limitations for this study, 46 female 
students were eligible for the study from among 138 volunteers. 
The table of random numbers was entered and a sample of 34 subj ects 
was selected. 
The subj ects were put in rank order on the basis of a muscular 
strength test and two equated groups were determined by the stratified 
random allotment mcvhod . There were 17 subjects in each group. 
The average difference coefficient of . 332 was obtained between 
the t ,o groups. The experimental and control groups were designated 
by employing the track pill box method. 
Due to illness, one girl. was dropped from the experimental 
group, resulting in 16 subjects in the experimental group and 17 
subjects in the control group. 
16 
The study lasted for a period of 6 weeks. The pre-test was 
given March 4, 1968 , and the post�test was administered April 10, 
1968. 
Prior to beginning the._ weight training program, the experi­
mental and control groups were pre-tested on their ability in execu­
ting selected basketball skills as outlined by the An1erican Association 
for Health , Physical Education, and Recreation Basketball Skills Test 
Manuai .30 Skill tests employed were the front shot, side shot, and 
the chest pass for accuracy and speed. All skill tests were post­
tested employing procedures identical to those used in the pre-test. 
The muscular strength was also post-tested to determine gain 
or loss from participation in the weight training program. 
Subjects in both the experimental and control groups continued 
participation in their basic instruction physical education classes 
which met two t�nes per week. 
III. MEA SUREMENTS 
1'hrough the writer' s search of the literature and talking to 
experts in the field of physical education, it was felt that the bench 
30navid Brace Basketball for Girls (Washington, D. C. : 
American Associati�n ' for Health, Physical Education, and Recreation, 
1966 ) , p. 12. 
� press  and the military press would develop strength of muscles 
necessary for proper execution of the front shot , side shot , and 
chest pass in basketball skills .  Initi�l and final measurements 
of strength were recorded on the subj ect ' s  ability to execute  the 
military and bench press . 
17 
Muscular strength . The cable tensiometer was used to measure 
maximum upper arm and shoulder girdle strength . As implied by 
Clarke , the t ensiometer has the greatest precision of all strength 
measuring devi ces . 31 
The first t est employed was the ·bench press . The testing 
station was s et up as a first class level with the ful crum and force  
applied at opposit e ends of  the lever and th e r esistance  between . 
The distance of the lever from the. fulcrum to the spot of 
the t ensiometer cable was measured by the writer and was found to 
be 36 inches . ·  The length of the resistance arm was 62 inches . From 
the formula , force times force arm equals resistance  t:imes r esistance 
. . R X 36 
arm (F X FA = R X  RA ) ,  the equation 
F = 62 
was derived for 
determining th e maximum force appli ed to the bench pres s  exerci se . 32 
31Harri�on Clarke ,  Muscular Strength and Endurance in Man 
(Englewood Cliffs ,  New Jersey : Prentice-Hall , Inc . , 1966 ) , 
p .  15 . 
32c1em w .  Thompson , Manual of Kinesiology ( Saint Louis :  
C .  V .  Mosby Company , 1965 ) ,  pp . 121-122 . 
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The t ensiometer cable was attached t o  the lever 30 inches  
from the  floor . Data were recorded in tension pounds and converted 
into pounds pulled . 
The military press followed the bench press during the testing 
session . 
The military press  was set up as a first class level and the 
same formula and measurement� were used as the bench press , except 
the distance of th e lever from the fulcrum to  the spot of the 
t ensiometer cable was 37  inches  whi ch changed the equation to  
R X  37 
F = 62 
In the military press and bench press , the best of 
3 trials was interpolat ed from tension pounds into pounds pulled . 
The number of pounds pulled of each t est was entered into the formula .  
The best score obtained from the military press  was added 
to the best score of the bench press and an average s core was de­
t ermined . 1his  score was used to rank order the subj ect s  on the 
strength test ( Appendix A ) . 
Testing for muscular strength was conduct ed on the pre-test 
and post-test . Verbal motivation was not employed during the 
testing . 
Skill tests . The skills employed were the front shot , side 
shot , and the chest pass for accuracy . These  skill test s  were 
administered in accordance with the stipulations of the American 
Association for Health , Ph rsical Education , and Recreation skills 
test . 
Prior to beginning the tests, the subjects met with the 
investigator for an orientation on the one-hand set shot and the 
chest pass . During the orientation perj.od, five trials were per­
mitted for each skill to introduce proper skill techniques . 
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The front shot consisted of 15 trials taken in series of 
five shots. The subject shot from a spot just outside the free­
throw circle where the free-t_hrow line intersects the circle . The 
player was instructed to use the one-hand set shot. One practice 
shot was allowed. Two points were scored for each basket made, 
regardless of how the ball went into the basket . One point was 
scored for shots that hit the rim before the ball hit the backboard. 
The maximum score that could have been made on the 15 shots was 30 
points. 33 
. .  
In the side shot the subject was instructed to use the one-
hand set shot from behind a line 15 feet from the center of the 
basket to a spot perpendicular to the side line of the court. The 
player shot 10 times from one side of the court and then moved to 
other side for 10 shots . One practice shot was allowed. Two points 
were scored for each basket made and 1 point was scored for each ball 
that hit the rim, even though it may have hit the backboard. The 
maximum score possible was 40 points on the 20 shots.34 
33Brace, .QE.•  cit . ,  p .  19. 
34Ibid. , P • . 21 . 
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The chest pass for accuracy test was administered as de- · 
scribed by the American Association for Health, Physical Education, · 
and Recreation with the subject standing 15 feet from and parallel 
to the face of the target. The target was circular with three 
concentric circles separated by one-inch black lines. The inner 
circle was 18 inches in diameter, the next circle was 38 inches in 
diameter, and the outer circle was 58 inches in diameter . The 
bottom of the outer circle was 3 feet above the floor. The subject 
was instructed to use the chest pass . Ten passes were taken with 
3 points scored for balls hitting in the center circle, 2 points for 
balls hitting in the next circle and 1 point for balls hitting in 
the outer circle. If the ball did not hit the target, a score of 
zero was given for that trial (Figure 1 ).  
Total performance time, release time and speed of the basket­
ball were also recorded during the chest pass for accuracy test. 
Thi test was designed by the writer using a Hale Reaction Timer. 
A switch pad was taped on the thumb of the subject and was in con­
tact with the basketball (Figure 2).  
The target was a termination pad and both the switch pad 
and the termination pad were connected to the Hale Reaction Timer . 
The stimulus to begin a response was the sound of a buzzer which 
was connected to the Hale Reaction Timer . On the given stimulus, 
the subject executed the chest pass . The time from the stimulus to 
the target was de�ignated as total performance t:ime. The time from 
the stimulus to the release time of the ball was designated as the 
Figure 1 .  Testing Speed and Accuracy of the Chest Pass 
21 
Figure 2 .  Hale Reaction Timer and Switch Pad 
22 
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release time of the ball. The true speed of the ball was found . by 
subtracting the release time from the total performance  time. All 
times were recorded in hundredths of saconds .  The raw scores of the 
release time were recorded only when the basketball hit the termi­
nation pad and only total performance time was recorded. 
IV . WEIGHT TRAININJ: PRCGRAM 
Through a study of the literature pertaining to weight 
training programs for women and discussion with the specialist in 
weight training at South Dakota State University, the following 
training program consisting of the bench and military press was 
develope d. As state d by Bunn J " Only players with strong arms and 
fingers can expect to shoot the one-hand shot with _ consistent 
accuracy. 1 13 
5 
The training prograrn employed two exercise stations and was 
designed to develop strength in the upper arm and shoulder girdle 
muscles .  The subjects trained on this program for a period of 5 
weeks participating in 15 training sessions. 
Each subj ect reported to the weight training room at a 
specified time. One day of rest was scheduled between each session . 
Prior to beginning the weight training program, the subjects 
· were orientated on safety procedures and fu.ndamentals of weight 
training . 
35Bunn , -2£· cit . , p. 64 . 
The weight, training program was designed for use of two 
commercial devices, the Marcy Gymnasium and the Universal Gym-
nasium . 
A warm-up period was conducted prior to each workout . The 
subject began her training program upon completion of the warm-up 
period. 
The two exercises emp�oyed, the military press and bench 
press, are described in Appendix B. 
The subjects were permitted to start their lifting progran1 
at either station and then rotated stations following a completed 
set. The exercise was executed in a continuous movement with no 
rest allowed between the repetitions within a set . A rest period 
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of not less tha.n one minute was allowed between exercises ( Figure 3) • 
The program consisted of three sets on each station with four 
repetitions for the first and second set and two repetitions for the 
third set. 
The subject began her weight training program by finding her 
four repetition maximum weight ; then, the initial weight was de­
termined by subtracting 10 pounds from the four repetition maximum 
weight . 
After four repetitions on the first set the initial weight 
was increased 10 pounds and four repetiti-0ns were then attempted on 
the second set ; another 10 pounds were added to the third set and 
then two repetitions were attempted at this weight. 
Figure 3 .  Bench Press and Military Press 
l\) 
VI 
When a four-four-two repetition series was reached the 
subject would begin the next training period at 10 pounds heavier 
than she had begun the previous period • .  
If the subject did not reach a four-four-two repetition on 
the three sets of each exercise, _ she continued to lift the same 
weight until the four-four-two repetition series was reached. 
26 
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CHAPTER IV 
ANALYSIS OF DATA 
I .  INTRODUCTION 
The scoring of data, reliability of data, analysis of data, 
findings, summary of findings and discussion of findings are pre­
sented in this chapter. The raw data appear in Appendices C, D, 
E, F, G, H, and I .  
II . SCORIKG OF DATA 
The raw score obtained from the basketball skill tests 
required no conversion in this study. 
The scores of the total performance time for speed of the 
chest pass were totaled and the mean was used as the recorded score. 
For the release time, the scores were totaled and the mean was used 
as the raw s core for each subject. 
The raw scores from the cable-tension strength test required 
the tensiometer readings be converted into pounds pulled. The best 
of three readings was used as the raw score . The raw scores of the 
military press and the bench press were totaled and the mean of 
these two scores was recorded as muscular s�rength of each subj ect. 
III . RELIABILITY OF DA TA 
Strength test. Under the observation and guidance of a 
fa�ulty advisor, a pilot study was completed by the writer previous 
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� to the pre-test • . On termination of the pilot study, the writer was 
considered as being adequately prepared to administer the cable­
tension strength tests. 
Skill tests . The reliability of the skill tests was es­
tablished by the A merican Association for Health,  Physical Education, 
and Recreation. The reliability coefficient of not less than . 70 
was computed for the events scored on accuracy.36 
IV. ANALYSIS OF DATA 
The analysis of the data for this investigation dealt sta­
tistically with the non-paired i test of differences between the 
means of the experimental and control groups . 
The change between the initial and . final test scores of each 
individual in the experimental and control groups constituted the 
mean for each individual . 
The writer employed the statistical procedures as suggested 
by Steel and Torrie to determine the i ratio.37 The i ratio that was 
statistically significant at or beyond the one percent level of 
significance necessitated a rej ection of the null hypothesis. 
36Brace , .£2•  cit. ,  p. 9 . 
37Robert G. D. Steel and James H. Torrie ,  Principals and 
Procedures of Statistics ( New York : McGraw Hill Book Company, Inc. , 
1960) , p .  8� 
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V .  FINDI!'nS 
Strength test. Analyzing the data recorded for the strength 
test, the critical ratio of the difference between the experimental 
group mean and the control group mean (Table I )  was c·omputed and 
found to be 4 .34 and, therefore, was statistically significant be­
yond the . 01 level of significance. The null hypothesis was rejected. 
Skill test s (front shot).  Analyzing the data recorded for 
the front shot , the critical ratio of the difference between the 
experimental group mean and the control group mean (Table· I )  was 
computed and found to be .33 and ,  therefore, was not statistically 
significant at the . 01 level of significance. The null hypothesis 
was not rej ected . 
Skill tests ( side shot). Analyzing the data recorded for the 
side shot , the critical ratio of the difference between the experi­
mental group mean and the control group mean (Table I )  was computed 
and found to be - . 63 and, therefore, was not statistically signifi­
cant at the . 01 level of significance. The null hypothesis was not 
rej ected. 
Skill tests (chest pass). Analyzing the data recorded for 
the chest pass , the critical ratio of the differences between the 
experimental group mean and the control group mean ( Table I )  was 
computed and found to be - . 57 ��d, therefore , was not statistically 
Table I 
Summary of i Test for Difference Between Means 
for Experimental and Control Groups 
- - t Level of 
Tests X {Mean} d sd df Ratio Significance 
(Strength Test ) 
Experimental 13 . 61 12 .37 2 . 85 31 4 .34 .01 
Control 1 . 24 
( Skill Tests)  
Front Shot 
Experimental 1 . 57 . 51 . 1 . 53 29 .33 NS 
Control 1 . 06 
Side Shot 
Experimental 1 . 07 - 1 .22 1 .93 30 - . 63 NS 
Control 2 . 29 
Push Pass 
Experimental 2. 20 - 1 .01 1 . 76 27 - . 57 NS 
Control 3 . 21 
Table I continued 
Tests X {Mean) d 
( Skill Tests cont . )  
Total Perfonnance 
Experimental 4. 29 5 .02 
Control - • 73 
Release Time 
Experimental 13 . 86 20 . 41 
Control - 6 . 5 5  
True Speed of  Ball 
E>q,erimental - 9 . 79 -16 .34 
Control 6 . 55 
NS--Not statistically significant for this study. 
sd elf 
4 . 64 23 
5 . 60 23 
5 . 63 23 
t 
Ratio 
1 .08 
3 .64 
-2 .90 
Level of 
Significance 
NS 
. 01 
.01 
w ...., 
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significant, at  the .Ol level of significance. The null hypothesis 
was not rejected. 
Total performance time test . Analyzing the data recorded 
for the total performance time in executing the chest pass the 
critical ratio of the difference between the experimental group mean 
and the control group mean (Table I )  was computed and found to be 
1.08 and, therefore , was not statistically significant at the .01 
level of significance . The null hypothesis was not rejected • . How­
ever, the difference did approach the . 2  level of significance. 
Release of ball time test. Analyzing the data recorded on 
the release of the ball time in executing the chest pass the critical 
ratio of the difference between the experimental group mean and the 
control group mean (Table I )  was computed and found to be 3 . 64 and, 
therefore , was statistical� significant at the . 01 level of signifi­
cance • .  The null hypothesis was rejected. 
True speed of the ball time . Analyzing the data recorded for 
the true speed of the ball in executing the chest pass , the critical 
rstio of the difference between the experimental group mean and the 
control group mean ( Table I )  was found to be -2. 90 and, while sta­
tistically significant at the . 01 level, indicated the control group 
performed significantly superior to the experimental group. 
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VI . SUMMARY OF FINDIIJJ.S 
The 1 test indicated a statistically significant difference 
at the . 01 level of significance on the strength test . 
The t test indicated there was no statistically significant 
difference in the accuracy of the front shot , side shot , and the 
chest pass . 
The t test indicated there was no statistically significant 
difference in the total performance time for the chest pass . 
The !:_ test indicated a statistically significant difference 
at the . 01 level of significance in the release time of ball for 
the chest pass. 
The t test indicated a statistically significant difference 
at the . 01 level of significance on the true speed 'or the ball ; how­
ever, the control group performed significantly superior to the 
experimental group for the chest pass. 
VII . DISCUSSION OF FINDnns 
The progressive weight training program employed in this 
study appeared to be an effective method of increasing muscular 
strength of the upper arms and shoulder girdle of college women . 
The results of this study indicated that a gain in strength 
of the upper arms and shoulder girdle did not statistically ef£ect 
the accuracy of the front shot, side shot, or the chest pass . 
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The subjects commented that they felt stronger toward the end 
of the training period and they could shoot with more ease. 
The findings of this study indicated that a gain in strength 
did not decrease the total performance time significantly for the 
chest pass . 
The release of the ball time decreased significantly with a 
gain in strength. 
For the true speed of the ball, the performance of the con­
trol group was significantly superior to the experin1ental group 
for the chest pass. In the writer ' s  opinion there was no ready 
explanation why this occurred; however, a postulation was in order. 
Because there was a reversal of results with regard to ball release 
time and true speed of ball time , it was postulated that concen­
tration on rapid ball release  resulted in a reduction in ball speed. 
The reverse might also be  true . Nevertheless ,  the null hypothesis . 
was rejected. 
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CHAPTER V 
SUMMARY 
I .  STATEMENT OF PROBLEM 
The purpose of this stu dy was to determine the effects of a 
progressive weight training program for college freshman women, 
upon accuracy of shooting the one-hand set shot and the accuracy and 
speed of the chest pass in basketbal . 
II . DATA 
Subjects that participated in this investigation were 33 
college freshman women who were enrolled in the physical education 
basic instruction program at South Dakota. State University during 
the spring s�TLester of the 1967-68 school year . Th e  subjects were 
divi ded into two groups equated by a cable-tension strength test. 
The designati on of the experimental an d control groups was 
determined by the track pill box method. 
Skill tests were employed to determine accuracy of the one­
hand set shot and the accuracy and speed of the chest pass. The 
skill tests were administered at the beginning and at the t ermination 
of the study. 
The experimental group completed 15 training sessions in a 
five-week pe1iod. The two exercise stations on a commercial 
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� gymnasium used in the training program were the military press and 
the bench press. 
To obtain data for this experiment an initial and a final 
test for strength, accuracy of the front shot and side shot, a.�d 
accuracy and speed of the chest pass were administered to the sub­
jects. 
The data collected and- recorded were statistically treated 
to determine the effects of a progressive weight training program 
upon accuracy of shooting the one-hand set shot and the accuracy 
and speed of the chest pass. The analysis of data for this investi­
gation . dealt statistically with the i test of difference between 
the means of the experimental and control groups. The change between 
the initial and final test scores of each individuc:µ in the experi­
mental and control groups constituted the mean. 
III . FINDHDS 
The experimental group showe d a statistically significant 
increase in strength development. The difference between the two 
groups was significant at the . 01 level of significance. 
No statistically significant difference was found between 
the experimBntal and control group in accuracy in executing the 
front shot, side shot, and chest pass. 
No statistically significant difference was found between 
the experimental nd control groups in the total performance time 
in executing the chest pass. 
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The 1 test indicated a statistically significant difference 
at the .01 level of significance in the release of ball time in 
executing the chest pass. 
The i test indicated a statistically significant difference 
at the .01 level of significance in the true speed of the ball in 
executing the chest pass. 
IV. CONCLUSIONS 
The findings of this study appear to indicate the following 
conclusions: 
1. The weight training program, as employed in this study, 
appeared to be an effective method of increasing strength of the 
upper arm and the shoulder girdle muscles . 
2. The gain in strength had no significant effect upon the 
accuracy of the one-hand set shot or the chest pass. 
3 . The gain in strength had no significant effect upon the 
total performance  time· of the chest pass. 
4. The gain in strength had a significant effect upon the 
release time of the ball in the execution of the chest pass . 
5 . The gain in strength had no significant effect upon the 
true speed of the ball in the execution of the chest pass for the 
experimental group. 
V. RECOMMENDATIONS FOR FURTHER STUDY 
The investigator proposes the following for further study: 
1 .  That a similar study be  undertaken involving a longer 
training period. 
2. That a similar study be conducted using only skilled 
basketball players as subjects. 
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3 .  That a similar -study be conducted with basketball skills 
being practiced during the weight training program. 
4 . That a similar study be conducted with non-basketball 
players and skilled basketball players as subjects. 
5 . That a similar study be conducted, testing accuracy at 
distances of 10 feet, 15 feet, 20 feet, and 25 feet . 
39 
BIBLICGRAPHY 
A .  BOOKS 
Brace ,  David K .  Basketball for Girls. Washington , D. C. : .American 
Association for Health , Physical Education, and Recreation , 
1966 . 
. Bunn, John. " Basketball, "  Weight Training in Sports and Physical 
Education . Washington , D. C. : American A ssociation for 
Health , Physical Education, and Recreation , 1962. 
Clarke , Harrison. Muscular Strength and Er1durance in Man. Engle­
wood Cliffs , New Jersey : Prentice Hall ., Inc. , 1966 . 
Cratty, Bryant J. Movement Behavior and Motor Learning . Phila­
delphia : Lea and Febiger., 1964. 
Hooks ,  Gene. Application of Weight Training to Athletics . Engle­
wood Cliffs , New Jersey : Prentice Hall ., Inc • ., 1962 . 
Johnson, Perry, Wynn F. Updyke , Donald Slotberg , Maryellen Schaefer. 
Etzsical Educatio� --. !};_ Problem-Solving Approach to Rea.1th 
and Fitness .  Chicago: Holt Rinehard , and Winston ., Inc. , 
1966 . 
Mathews , Donald K. Measurement in Physical Education. Philadelphia :  
W. B .  Saunders, Company, 1968 . 
Miller , Donna and Katherine Ley. Individual and Team Sports .for 
Women . Englewood Cliffs , New Jersey : Prentice-Hall , Inc. ,  
1958. 
Neilson , William Allan, ( ed) . Webster ' s  New International Diction­
ary of the English Language. Springfield, Massachusett s : 
G. & C .  Meria.m Co. , 1959 . 
Schaaf vma, Frances. Women Basketball. Dubuque , Iowa : Wm. C .  Brown 
Company Publishers , 1966 . 
Steel , Robert G.  D .  and James H. Torrie. · Principals and Procedures 
of Statistics .  New York : McGraw Hill Book Company,  Inc. , 
1960 .  
Taylor , Eric. Training With Weights. London : John Murray Pub­
lishers , 1962. 
40 
Thompson, Clem W. Manual of Kinesiology. Saint Louis: C. V .  
Mosby Company, 1965-. 
B .  PERIODICALS 
Baer, Adrian D., Jerome W. Gerten, and Barbara M. Robertson. 
"Effect of Various Exerci_se Programs on Isometric Tension, 
Endurance, and Reaction Time in the Human, " Archives of 
Physical Medicine and Rehabilitation, 36:49 5-502, July, 19 55. 
Carpenter, Aileen. "Strength, Power and Femininity as Factors 
Influencing the Athletic Performance of College Women, " 
Research Quarterly, 9: 120-127, May, 1938. 
Colgate, John. "A rm Strength Relative to Arm Speed, " Research 
Quarterly, 37: 14-22, March, 1966. 
Hinton, Evelyn A. and Lawrence Rarick. "The Correlation of Rogers' 
Test of Physical Capacity and the Cubberley and Cozens 
Measurement of Achievement in Basketball, " Research Quarterly, 
11: 58-65, October, 1940 . 
Rasch, Philip J. "Relationship of Arm Strength, Weight and Length 
to Speed of Arm Movement, " Research Quarterly, 25:328-332, 
October, 1956. 
Whitley, Jim and Leon Smith. "Influence of Three Different Training 
Programs on Strength and Speed of a Limb, " Research Quarter�y, 
37: 132-142, March, 1966. 
C .  UNPUBLISHED MATERIALS 
Allen, Frank E. "The Relationship of Strength and Fatigue to 
Accuracy in Shooting Free Throws in Basketball. "  Unpublished 
Master's Thesis, University of Iowa, Iowa City, 1954. 
Clifton Robert . "The Effect of Weight Training Upon Accuracy ' 
li in Shooting Field Goals in Basketball. " Unpub shed Master's 
Thesis, University of Iowa, Iowa City, 1955. 
Coppedge, Norman . "'I'he Effects of S�rer1ooth on the Accuracy of 
Basketball Shooting. " Unpublished Master ' s  Thesis ; Texas 
Technological College, Lubbock, 1967. 
41 
Hairabedian, Ara. "Weight Training in Relation to Strength and· 
Speed of Movement. " Unpublished Master ' s  Thesis, Pennsylvania 
State University ,  University Park , 1952 . 
Larson, Vicky L .  "The E ffect of a Progressive Weight Training 
Program on Arm and Leg Strength ; Resting Heart Rate ,  Body 
Adipose Tissue, and Selected Body Measurements of College 
Freshman Women. " Unpublished Master ' s Thesis, South Dakota 
State University, Brookings, 1967 . 
McHaney, Jeannine. "The Development of Shoulder and Arm Strength 
and Its Effect Upon Accuracy of Long Distance Shooting in 
Girls Basketball. " Unpublished Master ' s  Thesis, Arizona 
State University, Tempe, 1966. 
Opperman, Frank . "A Study of Shoulder Strength Relating to Basket 
Shooting. " Unpublished Master ' s  Thesis, State University 
of Iowa, Iowa City, 1948. 
42 
APPENDICES 
43 
APPENDIX A 
RAW DATA : MUSCULAR STRENJ.TH 
( pounds pulled) 
Experimental Group 
Subj ect Number Initial Test Final Test 
1 3i . 67 50 . 85 
2 45 . 68 57 . 28 
3 59 . 52 64 . 09 
4 - 34 . 87 47 . 80 
5 25 .39 48 . 09 
6 63 . 29 74. 71 
7 30 . 87 52 . 97 
8 56 . 20 72 . 18 
9 45 . 81 66 .41 
10 38 . 58 44. 23 
11 57 . 29 83 . 44 
12 62 . 47 50 . 85 
13 35 . 50 52 . 44 
14 56 . 92 61 . 01 
15 41 . 78 50 . 17 
16 43 . 92 71 . 00 
x = 45 . 61 X = 59 . 22 
Control Grou:e 
1 51 . 68 52 . 42 
2 33 . 5 5 3 5 . 99 
3 3 6 . 47 45 . 68 
4 64. 18 58 . 59 
5 28 . 79 33 . 27 
6 43 . 76 48 . 71 
7 43 . 45 44 . 24 
8 31 .05  32 . 60 
9 49 .08 52 .44 
10 57 .03 58 . 86 
11 28 . 59 31 .08 
12 56 . 83 52 . 42 
13 61. 92 56 . 61 
14 58 . 03 56 . 61 
15 44 . 84 51 .09 
16 36 .37  41 . 03 
17 46 .75 41 . 79 
X = L1-5 . 43 x = 46 . 67 
APPENDIX B 
DESCRIPTION OF WEIGHT TRAINIID EXERCISES 
Bench Press (Figure 3, Station 1 )  
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The subject assumed a supine position on the bench with the 
head, shoulders, and hips contacting the bench and the legs 
straddling it, with feet flat on the floor. The bar was parallel 
with the shoulders . The execution of the exercise was accomplished 
by clasping the bar with both hands and pushing upward on the bar 
until the arms were completely extended. The bar was then lowered 
to the starting position. 
I 
Military Press (Figure 3, Station 2 )  
The subject assumed a sitting posi�ion on a stool under the 
exercise bar. The bar wa.s parallel with the shoulders. The 
execution exercise was accomplished by clasping the bar with both 
hands and pushing upward on the bar until the arms were completely 
extended. The bar was then lowered . to the starting position . 
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APPENDIX C 
RAW DATA : FRONT SHCYI' 
F,.xperimental Group 
Subject Nu.111ber Initial Test Final Test 
1 5 7 
2 10 10 
3 - 11 13 
4 6 9 
5 6 13 
6 9 6 
7 7 9 
8 11 12 
9 9 12 
10 0 0 
11 16 17 
12 13 11 
13 12 12 
14 9 10 
15 0 0 
16 11 18 
Control Grou12 
1 13 7 
2 10 17 
3 9 7 
4 2 2 
5 4 6 
6 12 18 
7 4 9 
8 1 11 
9 8 2 
10 8 14 
11 12 13 
12 4 10 
13 17 10 
14 8 7 
15 14 14 
16 8 14 
17 11 
2 
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APPENDIX D 
RAW DATA : SIDE SHor 
§xperimental Group 
Subject Number Initial Test Final Test 
1 10 7 
2 12 14 
3 ·- 29 24 
4 6 8 
5 11 13 
6 7 4 
7 9 19 
8 19 22 
9 19 21 
10 0 0 
11 19 20 
12 17 23 
13 15 15 
14 12 6 
15 1 0 
16 12 18 
Control Grou:e 
1 17 17 
2 11 22 
3 7 2 
4 4 1 
5 9 10 
6 7 12 
7 12 10 
8 0 6 
9 5 5 
10 7 20 
11 13 13 
12 15 20 
13 7 1
8 
14 15 4 
15 19 14 
16 15 
21 
17 8 
15 
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APPENDIX E 
RAW DATA : CHEST PASS 
Experimental Group 
Subject Number Initial Test Final Test 
1 0 4 
2 7 14 
3 22 15 
4 2 0  24 
5 9 11 
6 14 12 
7 6 2 0  
8 10 17 
9 19 15 
10 0 0 
11 15 18 
12 2 5  24 
13 28 2 6  
14 16 20 
15 5 8 
16 19 20 
Control Group 
1 0 4 
2 0 2 
3 5 14 
4 1 6 
5 0 0 
6 18 23 
7 20  24  
8 13 4 
9 12 13 
10 14 19 
11 10 14 
12 0 0 
13 17 21 
14 9 15 
15 6 8 
16 11 14 
17 0 0 
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APPENDIX F 
RAW DATA : RELEASE OF THE BALL TIME 
Experimental Group 
Subject 1\unber Initial Test Final Test 
1 0 0 
2 70 79 
3 72 87 
4 87 48 
5 65 53 
6 68 57 
7 76 52 
8 53 54 
9 71 68 
10 0 0 
11 68 39 
12 76 46 
13 69 37 
14 57 50 
15 61 56 
16 71 44 
Control Group 
1 0 0 
2 0 0 
3 69 85 
4 0 0 
5 0 0 
6 57 61 
7 83 93 
8 93 75 
9 72 70 
10 63 65 
11 56 82 
12 0 0 
13 51 64 
14 76 69 
15 66 82 
16 57 66 
17 0 0 
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APPENDIX G 
RAW DATA : TOTAL PERFOfilfANCE TIME 
Experimental Group 
. Subj ect Number Initial Test Final Test 
1 0 . 00 o .oo 
2 1 . 49 1 . 49 
3 -1 . 46 1 . 5 5  
4 1 . 59 1 .3 5  
5 1 . 47 1 . 51 
6 1 . 44 1 . 29 
7 . 1 . 33 1 . 3 5 
8 1 .37  1 .3 5  
9 1 . 42 1 . 46 
10 o .oo o .oo 
11 1 . 45 1 ..31 
12 1 . 39 1 . 07 
13 1 . 43 l . l1-9 
14 1 . 22 1 . 12 
15 1 . 38 1 . 57 
16 1. 41 1 .36 
Control Group 
1 o . oo o . oo 
· 2  o .oo o . oo 
3 1 . 5 5  1 . 56 
4 o .oo o . oo 
5 o .oo o .oo 
6 1 .3 5 1 .34 
7 1 . 55 1 . 48 
8 1 . 65 1 . 5 5  
. 9 1 .36 1 . 49 
10 1 . 39 1 . 43 
11 1 . 50 1 . 49 
12 o .oo o .oo 
13 1 . 30 1 . 46 
14 1 . 52 1 . 48 
15 1 . 59 1 . 46 
16 1 .36 1 . 46 
17 o .oo o .oo 
50 
APPENDIX H 
RAW DATA : TRUE . THROWDl} SPF.ED OF BALL 
Experimental Group 
Subj ect Number Initial Test Final Test 
1 . 0 . 0 
2 . ?9 . ?O 
3 . ?4 . 68 
4 . ?2 . 8? 
5 . 82 . 98 
6 . ?6 . 72 
7 . • 5? . 83 
8 . 84 . 81 
9 . 71 . 78 
10 . 0 • 0 
11 . 77 . 92 
12 . 63 . 61 
13 . 74 1 . 12 
14 . 64 . 62 
15 . ?? 1 . 01 
16 . 70 . 92 
Control Group 
1 • 0 . 0 
.2 . 0 . 0 
3 . 86 . 71 
4 . 0 . 0 
5 • 0 . 0 
6 . ?8 . ?3 
? . 72 . 55 
8 . 72 . 70 
9 . 64 . 79 
10 . 76 . 78 
11 . 94 . 67 
12 • 0 . 0 
13 . ?9 . 82 
14 . 76 . 77 
15 . 93 . 6 5  
16 . 79 . 80 
17 . 0 . 0 
